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Preface 



l!hls rneacfaer Guide parallels the basic manual^ WCNWUHG TOR 
ENEBGir ^FlCmCt m homes and small BUIU>IMG5£ 

PART ami acERSEKNDnx; MX> FBfcncnxi emerot 
acKEmaaim m buhdihgs. 

PART 1M0: DBTOBHINIHS jMOUNT OF umiSt LQGT OR 
OOMED IN A HJUDING. 

PART IHREB: CdEFMINING ffllCH PRACTICES ARB MOGT 
SFIOSnr JttD INSIALLDIG )«!IERIfiI£. 

Hie Guide gives answers to questions in the Student Workbook 
and dizections for special exercises and problane related to 
the subjects It is suggested that the teacdier uae this guide 
in preparing lessen plans and teaching the course^ 

Pn audiovisual paralleling the mantials is atvailable f ran 
AAVIM^ write for prices^ 



Part Ckie: 

UCBtSESNDXtX; m> PRACTICING BitEPCSi OCNSER/KTXON IN BUIIOINSS 



I, Uiderstanding Bifcrtance of Energy 
A, What is Energy? 

(Re£, PRCVIDIIC FOR eOGY EFFICIQICy IN HOMES AND StftLL BUIIDINSS, Part One, 
Paiges 1-25) 



Ovecview: 

Ihis lessen serves to acquaint the 
student with fonns ot eiiergy/ oondi- 
tions cf energy, oonweraicns of 
enqrg^ and scientific laws of energy* 

Objectives: 

!Ihe student will be able to perform 
the £ollawlng: 

1* Identify farms of energy, 

2* Describe the three methods of heat 

3, EicpLain the two conditions of 
eiiergy, kinetic and potential* 

4* E^lain how energy becanes most 
useful viien corxverted tra^ cne form 
to another* 

5* State the scientific laws of energy, 
conservation and efficiency^ 

Tools and Materials Needed : 

1, EKdsaples of the different forms of 
energy such as mechanical and heat. 

2* Audiovisual. 

(Note: An audiovisual paralleling 
this program is available frcm 
MVVIM.) 

Estimated Audiovisual Time; 



Tteachinq Strategies: 

1* Maloe reading assigiment in manxjal 
prior to class ^ 

2^ Ask students to bring exanf)les of 
energy focms to class* 

3* Show audiovisual* 

4* Discuss and demonstrate principles 
of energy forms, ccnditions, convert 
sions and laws* Ehcourage student 
participation* 

5* Have students answer questions in 
student workbooks 

Evaluation: 

1* dieck answers in student workbook, 
page 5, as follows: 

l-2a, Sj, Ic, 4d, 3e, 6f; 2c; 3d; 
4c; a>; 6-la, 2b, 2c, Id, 2e* 

2* Evaluate performance of students 
in student workbook* 

Follow^ and Reinforcement: 

1* Review questions and answers in 
student workbook* 

2* Surest that students become more 
amre of energy, its forms and 
resources in their daily activities* 



2 Hours* 



B, ttiat Are the Primary Sources of Ehacgy? 

(Re£, FRCVIDItXS FOR ENERGY IFFlCmCi TSU HCMHS m) 91ALL BUHDINSS, Part Che, 
Page 26) 



^Ihis lessen seacves to aoquaint the 
student with the primary sources of 
reneuable and ncnrenewable energy and 
a brief history of energy resources 
and their consun^Ttion in the Uhited 
States* 

Objectives : 

Ihe student will be able to perform 
the follcwijigt 

1, List tiie primary sources of energy 
and state vdiidi ones are renewable 
and ncnrenewable* 

2, Ik^icate the infxDortance of these 
energy resources during the past 
100 years- 

Tools and Materials Needed t 

1, Graphs showing sources of energy* 

2* Audiovisual* 

Bgtimted Time ; 

1/2 Hour, 



Teaching Strategies ; 

1, Make reading assignment prior to 
class* 

2, Show graphs and discuss the primary 
sources of energy and a brief history 
of their consunptlon in the Uhited 
States* 

3* Have students answer questions in 
the student workbook* 

Evaluation t 

1* Check answers in student workbodci 
page 6, as follows: 



1-Na, nc, Re, Nf, Rg; 
2- 




1850 1926 1975 



FollowHJp and Reinforcemait ; 

1* Review questions and answers in 
student vpsrkbook* 



(Vervietf : 

This lesson is to give the student a 
view of the relative uses of energy and 
to ingress \jpcn the student the signi- 
ficance of energy use in hones and 
buildings* Also, it inentions several 
factors that greatly influence energy 
oonsisiption in buildings* 

Objectives t 

:ihe student will be able to perform 
the following: 

1* Give the relative uses of energy 
in the residential, ccnmercialf 
transportation and industry sectors. 

2. name softe factors that influence 
the use of energy in buildings. 




Tools and Materials Needed: 



1* Graph diowing relative uses of 
energy* 

Estimated Time : 

1/2 Hour* 



Teaching Strategies : 

1* Make reading assigrm^ in manual 
prior to class. 

2 . ShsM gcafti and discuss relative 
ures of energy and mention factors 
that influence energy ocnsunption 
in buildings (See Figure 32) * 

3. HacifB students answer questions in 
the student workbook* 

Eyalxaation : 

1. Check answers in stiadent workbookf 
page 7, as follows: 

l-26a, 24b, 14c, 36d; 
2Kxnservation; 3a, b. 

FollowHJp and Reinfonxiement : 

1* Review answers to questions in 
student workbook* 

2* Suggest that students become more 
dbservant of energy uses* 

3. Review sections A, B and C* 
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n. Developing a Ocnoem for Conserving Energy 

A. Hm Icng Kill the present Supply of Fossil Biergy last? 

(Aef, PBCVIDINS FOR fNEBSV WFlcmCt m HOWS MS) StOlX BOIIDBIGS^ Part One^ 
Pages 30-32) 



nils lesson is to infress upon the stu- 
dent \t)B critical situation with 
respect to the liitdted supply of fossil 
fuels: ooal^ oil and natural gas* 

Objectives: 

03)6 student will be able to perfonn 
the following: 

1, Estimate the increase in rate of 
energy OGnsmpticn in the U*S* 

2* Cbserve the high use of energy in 
the U*S* as oaipared to the rest 
of the worlds 

3* Discuss the known and estinated 
sources of fossil fuels in the U*S^ 

4* Estimate the tiiite required to 

deplete knom sources at our present 
rate of oGnsutption, 

Tools and Materials Needed: 

1, Graphs showing trends in uses and 
sources of energy (See Figures 31^ 
32^ 33^ 34 and 35). 

Estimated Time: 



Teaching Strategies: 

1^ Make reading assigiment prior to 
class* 

2^ Show graphs frcm manual and discuss 
oonsmfticn and supply trends of 
fossil fuels, 

3* Have students answer questicYis in 
student wnrkboc^ 

Evaluation : 

1, Check answers to questions in 
student workbook^ page 8^ as 
follows: 

lb; 2-6 and 35; 3b, 4a. 

Follo^HJp and Reinforcement : 

1* Review tjiiestions and answers in 
student vrarkbook* 

2, Feint out the need fdr developing 
alternate sources of enetgy* 



1 Bour, 
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B» Mtat Are the Pro^iects £Qr Alternate Sources of Qiergy? 

• CRef. mxmmi for wesg£ ESFicmo vn hckes and smvu. buiidings* part c^e, 
BAges 33-40) 



Owcview: 

Ttils lesson is to describe alternate 
aouroes of energy and to discuss their 
potmtial. 

Otjectives: 

Ite student will be able to perform 
as fbllowB: 

1* list alternate ao u roes of energy* 
2* Explain their impoctanoe. 
Tools and Materials Iteedea: 

1, Bcanples anta/cr models of alternate 
sources of energy, 

2, Audiovisual, 
Estimated Tire : 
1 Hour, 

Taaching Strategxes t 

1, Hake reading assignment pricr to 
class, 

2, Ask students to cane prepared to 
discuss alternate scuroes, 

Assigpi students different subjects 
for special r^xxts. 



3, Show audiovisual, 

4, Discuss and dencnstrate (if passible) 
alternate sources, 

5, Ehoourage audience participation, 

6, Ask studients to answer questions in 
student workbook, 

7, Conduct exaccise in student workbook. 
Evaluation : 

1, Check answers to questions in 
student workbook^ page 9^ as foUarsz 

lb; 2c; 3*oil and gas; 4a; 
S-uranixm; 6b; 7*^50%; 8c; 9a; 10b, 

2, Evaluate student perfoananoe during 
exercise, 

PollotHJp and r^infccoement; 

1, nevisur questions and answers in 
student workbook. 



• 



C. Mutt Effect May the Ehergy Situation Have an an Ihdividtual? 

dtef, PBOVIDINS FOR WESGI BPFIdENOf IN HOGS AMD SMALL BOUDDCS, Part One, 
Page 41) 



This Ifisaon is to stipulate thiidcing 
toward a inore efficient use of meoogy 
and its effect cn an individual. 

Objectives t 

Ite student will be able to perCocm 
the following: 

1, Dlaoass the pending hi^ cost of 
energy and its effect cn individuals. 

Tools and Materials Needed: 

1, Audioosual, 

Estimated Timet 

1/2 tour. 

Teaching strategies t 

1, Make reading assignment prior to 
class* 

2, Ask students to bring suggestions 
for alternate lifestyles. 



3, 3k7W audiovisual, 

4, Discuss effects on indiviifhials, 

5, Ask students to answer questions in 
student workbook* 

Evaluation t 

1, Check answers to questions in 
student wockbcokf page 10^ as 
follcwBt 

2h; 2-iirbalanDe of paiyments; 3*2%; 
4-gmaller hoasee, mass transpcrtar 
tion, analler autosf reduction in 
conditijoned space* 

PollowHJtP and Reanforcqnent t 

1* Review questions and answers in 
student workbook* 

2, Review sections B and C* 
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Ill, Uhderstanding the Use of Energy in Buildings 
A, Hgw is Energy Used in Buildings? 

(Bef , PRCVIDING FOR EHERGy EEFIOENCT IN HOMES SMiVLL BUIIDINGS* Part Cte^ 
Pages 43-48) 



(Xrerview : 

Itiis lesson is to acaquaint the sttident 
with the distribution of energy ocn- 
sutfition in buildings* Die student 
should be aware that spaoe heating 
(and cooling) and wter heating are 
the prime users of energy in buildings^ 

Objectives : 

Ihe student will be able to perform 
as follows: 

1* Nane the prime users of energy in 
buildings in order of their 
infiortance* 

Itaols and Materials Needed : 

1* Audiovisual* 

Estimated Tijne : 

1 Hour* 



Teaching strategies : 

1* Assign reading prior to class* 

2* Ask students to survey their hemes 
for energy^-oonsuning aspects* 

3* Show audiovisual* 

4* Discuss ways energy is used in 
buildings* 

5* Ask students to answer questions 
in student workboofc* 

Evaluation : 

1* Check answers to questicns in 
student wockbook^ page 11^ as 
follows: 

la; 2b; 3c; 4c; 5a* 

FollowK^ and Reinfaroanent : 

1* Review questions and answers in 
student workbook* 



B. HOtf Does Geographic Location Affect Ehergy Use in Bulldtings? 

(Ref . PRCVIDIIC FOR QIBRGY EFFIdBCY IN HOGS m) StVOL BUIICIMGS, Part One, 
Pag^ 49-55) 



Overview: 

Tfy oarpacB factcrs wtiich ijnf luence 
€nergy consunption betweai climatic 
and geographic locaticns. 

Objectives ; 

The student will be able to perform 
as follows: 

1. Name the climatic conditions that 
affect energy use in buildings. 

2. Describe the iitfortanoe of sun in 
space heating. 

Tools and Materials Efeeded : 

1. AixUovisual. 

Estimted Tims: 

1 Hour. 

Teaching Strategies : 

1. Make reading assignment pcicc to 
class and answer questions. 

2. Ask students to be able to ccnpare 
energy consutption in their climate 
and energy consirption in other 
climates. 



3. Show audio^risual. 

4. Discuss and danonstrate energy 
ocnsunpticn aoccrding to climates. 

5. A^ students to answer questions 
in student workbook. 

Eroluation : 

1. Have sbjdeits answer qjuesticns in 
student workbook, page 12, as 
follows: 

l*a,b,c^; 2"tanperature; 3a; 4a. 

PcdlotfHft) and Reinfoccementt 

1. Review questions and answers in 
student workbook. 



f 
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C* Hw Design and Oonstruction Methods Affect Qiergy Use 

(itef , mmsms for mssGi wFicmcx in hcmes and bohdings, part cue. 

Pages 56-71) 



Orerview : 

Ohis lesson is to aocjiiaint the student 
with the ijifortanoe q£ design and 
oonstruction Tnethods and t)CM they 
affect energy ccnsut^ition. 

Objectives : 

Ihe student will be able to pearfom' 
as follows: 

1, name the design and cxxistruction 
factors that influence energy 
ccnsunption and tell hov each can 
be made more ef f icient* 

Ttools and Materials Needed : 

1, AudiovrLsual, 

Estiittated Time : 

2 Hours, 

Tteaching Strategies : 

1, Make reading assignment prior to 
class, 

2« Aek students to ocitie prepared to 
discuss the design and oon stru ction 
methcds of their am hemes and tell 
how they oould be made more energy 
^ficient* 



3* Show audiotdsual, 

4, Discuss and demonstrate (if possible) 
factors influencing enacgy ocnsiiii>- 
ticn, 

5^ Ask students to answer questions in 
student workbook. 

Evaluation : 

1^ Check answers to questions in 
student workbook, page 12, as 
follows: 

l-2a, 4b, Ic, 3d; 2b; 3a; 4c; 
5a; 6c, 

FollowH^ and Reinfcrceroent : 

1* Review questions and answers in 
student workbooks 
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D* General RecxniTiendatiais for I^ergy Efficiency in Buildings 

(Pef , PRWIDING PGR HiERGy EFFICIENT IN HCMES M© SMALL BUIIDINC3S, Part One, 
Page 72) 



Overview ; 

Hiis lessen is to give the student 
enough infooation to make decisions 
regarding retrofitting an existing 
house cc equipping a new house for 
energy efficiency with a miniimm of 
technical effort, 

Cbjectives ; 

The student will be able to perform 
as foUcMst 

1, List the most iinportant jobs to do 
in providing for aiergy efficiency 
in buildings* 

2, Determine the Rvalue needed for 
insulation in your general localil^, 

Itaols and Materials Needed ; 

1, Figure 105 and Table IX, 

Estimated Time: 



Teaching Strategies ; 

1, Make reading assignment prior to 
class* 

2, Ask students to come prepared to 
discuss needs for ijif^rcving the 
energy efficiency of their own 
dwellings* 

3* Discuss and give exanples of 
inpcowing energy efficiency in 
buildings^ 

4» GDnduct exercise in student Mirkbock* 

Evaluation ; 

1* Evaluate student perfonnance for 
exercise in student wrkbook* 

FollowH^p and Reinforcement ; 

1* Review exercise* 

2* Review sections A, C ^d D, 



1 Hour* 



1 
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IV. care and Maintenance of Qiergy-Efficient Buildings 




(I^. FRCMIDItG FOR umct ^ICmXX IN HCMBS AMD BUIIDINGS, Fart One, 

Pages 74-76) 




Overview : 

This lesson is to call attention to 
the many details that can be done to 
iitqpTGve energy efficiency in hones 
and snnall buildings* 

Ctyjectives : 

Ihe student vdll be able to perfonn 
as follows: 

1, List service, maintenance and 
operational jobs that should be 
(toiB to buildii^ in the spring 
and in the fall, 

Ttools and Materials tfeeded : 

1, ExaT()les, 
Estimated Time : 
1 Bour. 

Teaching Strategies : 

1* Make reading assignment prior to 
class* 

2. Ask students to audit their oun 
dwellings and/or the school building. 



3* Discuss and demonstrate energy 
audit and jc^ to be done. 

4* Have students answer questicns in 
sttdent workbook. 

5* Conduct exercise in student workbook. 

Evalmaticn : 

1* Check answers in student wDrkbook^ 
page 14 , as follows: 

la; 2d; 3b; 4b; 5b; 6a; 7a; 8b; 
9b; 10a; lie; 12b; 13b; 14c; 15b; 
16b. 

2. Evaluate student perfooiance during 
exercise* 

PollotMJp and Reinforcenent : 

1* Discuss questicns and answers in 
stuient uorkbook. 





1 ' 
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V. Developing Biergy-Saving Habits 

(Ref . PBDVIDING FOR EKEBGY EFT'lClENCy IN HCMES AND SMML BOIIDINGS, Part Che, 
Pages 78*86) 



Overview : 

Ohis lesson is to point out many 
routine prac±ices that can be 
followBd with very little effort 
tiiat will help conserve energy. 

Cbjectives : 

^Itie student will be able to perfoan 
as follows: 

1. List several practices that a 
perscn can do regularly that will 
help ccnserve energy. 

2. Perfcon a survey to determine 
whicJ-i practices are being followed 
in their hcmeSf schools and other 
buildings. 

Tools and Materials Needed : 

1. Ex^^^{>les. 

Estimated Time : 

1 Hour. 

Teaching Strategies: 

1. Make reading assignment prior to 
class. 

2. Ask students to ccrr^ete eKBCcises 
in student workbocJc at tane. 



3. Discuss and dencnstrate energy^ 
saving practiced for individuals 
in buildings. 

4. Have students answer questions in 
stulent icorkbook. 

Evaluation : 

1. Check answers to questions in 
student yaockbodk, page 16^ as 
follows: 

M; 2b; 3c;; 4a; 5a; 6b; 7c; 8c; 9b; 
10a; 11a; 12c; 13c; 14a; 15b; 16d; 
17a; 18b; 19b; 2ab; 21b; 22a; 23b; 
24a; 25b; 26b; 27b; 28b; 29b; 30et 
3M; 32a; 33a; 34a; 35a; 36a; 37b. 

Follo»iKJp and aeinforoetnait : 

1. Review questions and answers in 
student vrarkbock. 

2. Review exercise in student wrkbook. 
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Part Tmz 

UETEnmim mum cf ocrsy liosr or gained in a buiidins 




I. Detennining Atomt of Ehergy Lost or Gained in a Building 
A, Tents Used to Measure Q^ergy in Buildings 

(Re£. VBOJJDTtXi FOR SStESSl EEFICIQO IN HCMES AND SMALL BUXIDINGS, part *J\40^ 
11-16) 




Overview ; 

Ihis lesson is to introduce the stuSent 
to technical araluatijon of heat losses 
and gains in buildings. It discusses 
heat flow tinough building oonponents 
and terms used for neasuring heat flow. 

Ctajectives : 

Ihe student will be able to perform 
as folXms: 

1. and d^ine tems used to 
measure heat flow. 

Ttools and Materials Needed: 

1. Bcanples. 

2. Audiovisual. 
Estimated Time: 
1 Hour. 



Teaching Stxategies : 

1. Make reading assignnent prior to 
class. 

2. Show audiovisual. 

3. Discuss tnaterial in the manual. 

4. Have students answer questions in 
student workbook. 

Evaluation t 

1. Check answers to questions in 
student workbook^ page 21^ as 
follows t 

l*-lb^ 2e^ 3a^ Ae, 5d; 2*lb^ 2a^ 
3d, 4c; 3-lb, 2i, 3j, 4f, 5g, 6d, 
7k, 8c, 9!h, lOe, 11a. 

FolloiHft) and Reinffarcement t 

1. Review questions and answers in 
student warJdxxDk. 




ERLC 
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B, Understanding Beat Losses and Gains in Buildings 

(Ref, VBCmOWG FOR BStEBCSl WFlCmCX IN HOCS PUD SMAUi BUHDItlSS, Part two. 
Pages 17-23) 



O^erview t 

This lessen is to fanaliarize the 
students with mathematical focrmilas 
for ocnpating heat losses and gains 
in buildings and to ocplain hm they 
are used* 

Objectives : 

Ihe student will be able to perform 
as follows: 

1* Substitute the proper teams in 
fomulas* 

2, Wbrk simple problems* 

Ttools and Materieds Needed ; 

1* Exanples* 

Estimated Time : 

2 Hours* 



TPeaching Strategies: 

1* Maloe reading assignment prior to 
class* 

2* Discuss inaterial in the manual* 
Hbdc exanples cn blackboard* 

3* Have students ansver questions in 
vcrkbook* 

Evaluatian : 

1* Check ansuers to questions in 
student wrkbook, page 22, as 
follows! 

l*-lb, 2a, 3c; 2a; 3a; 

4-844*8 Btu/hr; 5-3,456 Btu/hri 

6c* 

Pollotf-Ut> and Reinforcement: 

1* Beview questions and answers in 
stuSent workbook* 
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C, Estimating Heat loads in Buildiji^ 

^B(I^, WmmG FOR £MERSlf Ef^XCIQICY IN HCMBS AND SMALL BUHDINGS, Part IVo, 
^^Piages 2S-34) 



Orervietf : 

Ihis lessen is to give pmcoiares for 
calculating heat loais in a building* 
!Ihe pTGblm can then be used as a guide 
for figuring heat loais fear other 
buildings* 

Objectives: 

nie student will be able to perform 
as follows: 

1, Calculate heat I0&3 fran buildings* 

2, Calculate heating load for buildings^ 

3, Oanpare energy-saving practices* 
Itools and Materials Needed: 

^^1, ^>ecial poxblem building* 

2, Oooling and heating load calculation 
nanxjal, GRP 158, ASHRAE, 

ERuiitiated Tjjne : 

8 Hours* 



Teadiing Strategies : 

1* Make reading assignnent prior to 
class* 

2* E^lain procedures givai in manxjal* 

3, Have students work problems in 
student workboolc* 

4* Have students work special 
paxbl€n6 for a given building* 

Evaluaticn : 

Check answers to poxblents in workbook, 
pages 23, 24, 25, 26, and 27: 

1* Problem No, 1, See Worksheet A« 

2^ Problem No, 2, See Hbrksheet &, 

3, Problem No, 3, See Worksheet C, 

4, Evaluate student perfonnanoe on 
special problem* 

Fd'lofrM^ and Reinforcement : 

1* Review problsns in student vorkbook* 
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WORKSHEET A. HEKT FXiOW CUCUUVnONS 
Answers to Problem No. 1 in H>rkbock 



ftctwor mis 0,WI ttu^ir^KCT 

Floors ^ Btn /hr-f tZJP 



SUte So ■wttt'gr 



Design Tenperatures 
Inside tenfjerature (ti) 65*P 
Outside tenperature {t©) 





Itananission 


Surface 




Oondiiction 




Infiltration 


Infiltraticn 


BuildifKI 


ODefficient 








Air 


Rate 






W) 


(A) 






ndunge 




« .018Qj^(&t) 


Bet. walls 


.081 


330 












Geilin9<-roof 


.04 


225 












1 FUjot 
















SIA 


50* 


45* 




22S0* 








VfindoHS 


0.58 


30 












Itxirs 


0.49 


0 




0 








lOnL ROCK W6S 










1.5 


1800 





Bet. walls 


.081 


260 




jo?r 


1»*8 










Ceilin9>roof 


.04 


300 














2 


Floor 

SlJb 

Windows 


50* 
.58 


35* 
0 




1750* 
0 










Doors 


.49 


20 
















TOIXL ROCK LOGS 












1.0 


1600 




Btt. walls 


.081 


49S 
















Cciltn9-roof 


.04 


SCO 




-W20- 










3 


Floor 




















Sldb 


50* 


70* 




3500* 












V*indaw5 


.58 


45 




a»o- 










Doors 


.49 


20 












,4M0-^3:?O 






TOTAI. RCIOM WBS 








2.0 


S360 



ERIC 



•SUt iMd » Factor fro* Table XI x bqpOMd ftrlmtMr I^qth 
IbUl Ccnauctior Ums - 499* ♦-Wfr ♦ S39S « 4MW Ww/hr 



Total IneUtnticn low - ♦ IHT ♦ 4919 - -trMO Btu/hc 
mtal nwt LOOT •OXfM* *StMr* JMWttu/tr 






WX VSH E E T B. HEAT FUM CSUTULATICNS 
Answer^ to Prcb?eBi No. 2 in ffenkbock 



OeiUa^-ltaof 0[£^ 
Ploon 
9 




Sl4te _ 



Design Taiperatures 

Bisiie taiperatuce (ti) 7^* 

Outside tenperature (to)'T^ 







*y»iit 1 in 1 11 1 


durraoc 








tin: X luauOfi 


jjiriiuauQn 








Ana 






Air 














(t -t ) 












Dct. tttlls 


.081 


330 














Oeiling-iXiof 


.04 


225 












I 


Floor 


















Slab 


50* 


45* 




2250* 










Window 


0.S8 


30 




I061 










Voot% 


0.49 


0 




0 ^ 










TOTOL ROCM 1DS5 










1.5 


ISOO 






Dct. i«alls 


.081 


260 




JjO?4^ I20ff- 










Geiling-ixiof 


.04 


300 




AW- 










Floor 
















2 


Slab 


50* 


35* 




1750* 












.58 


0 




0 










Doors 


.49 


20 












TOTOL flOOM 1DS5 








193P -H^ee^' 


1.0 


1600 




Dct. MlU 


.081 


495 














Oeilin9'nx)f 


.04 


500 












3 


Floor 






4* 











Slab 

WindCHs 

Doors 

TDCU. BOCH LOSS 



50* 
.58 
.49 



70* 
45 

20 



3500* 
'SJy q^yy 2.0 



5360 



•Slab Uws » Factor fran TrtHe XI k BfvMd MrMstcr length a.-ay-*r j. a-nr*; — .a » (O AAaj /U., 

Total Infiltratitn Icm - !*» ♦ «« ♦ 4«0 - MW 8tu/hr + + S88S" - ^l,*''' Bto/Uv 

TtotAl M«t U»» «-WtMO ♦ -WW " -ZStMO Btulir l^^.iiO + s= ISiS^"? O '. 



WORKSHEET C. HEAT FLOW GMXULATIOHS 
ftiswers to PrtixLati No. 3 in Warkbook 



(^wll Heat ItJnafer Opefficients (U) 

KcUrior WalU 0.110 Bfaylu^ft^'r 

Oilinq-ltof Oamo O.Q7TS6]iAir-Kl-*r 
floors BtuAir-ftZ^ 
Slab* SO KM^fft 

Door* 0.49 8Wltt>tt/-*r 



Design 

Outside tenp (L) 14*r 







Ttansmission 


Surface 


Tai|>. 


Conduction 




Infiltration Infiltration 




Building 


ft L 4 w 4W 


*tAC<S 






Air 


Rfttee Inn BPS 


Rocn 






(A) 




« \3KUt.) Dcchange 






Oct. wlls 








1851 
























Floor 














1 


Slab 


50* 


45* 




2250* 










A CO 

0.50 


30 


51 


887 








Doors 


0.49 


0 


51 


0 








lOrW* ROOM WSS 






1.5 


1800 1652 




Dct. walls 


jmo.wo 


260 


51 










Ceiling-roof 




300 


51 


-tw \oi\ 






2 


Floor 


















50* 


35* 




1750* 










.56 


0 


51 


0 








Doors 


.49 


20 


51 


500 








TCTTAL ROGM WSS 








J93K^ ^-780 


1.0 


1600 1468 




Oct, Mils 




495 


51 










Ceiling-roof 




500 


51 


joae- \nes 








Floor 














3 


Slab 


50* 


70* 




3500* 








Windows 


.56 


45 


51 


1330 








Doors 


.49 


20 


51 


500 








TnrTAt ROOM LOSS 








J35^ 


2.0 


5360 4920 



*5U^ ri>u • Factor f ram Taible XI % tvpomtA P«rim>ter Ungth 
ibtAl oonluction Lou > THfr ^ tTrmBt^/hr 

IbUl tnflltrtticn lot* * 1652 ^ 14€i ^ 4920 * 9,040 Btu/hr 







FDOGiaiNO. 4: 

Pra/ij3e the student with building 
{dans* Have than estimate heating 
loads £Qr your locatim ar^ oaifiare 
energy-saving practijces* FoXlow 
procedures givm in manual beginning 
on page 15* Vse Worksheet D provrided. 

Solution: 

1* Determine IMralues and O^ues for 
the building conponents* 



Rvalue U-Value 



Iblls 

Ceilings 

Floors 

Windows 

Doers 



2* Determine areas of building 
conponents* 



Qctericr ualls 

Ceiling 

Windows 

Doors 

Floor 



ft^ 



ft^ 



3* Determine design temperatures and 
teiperature difference from outside 
and inside* 



op 
op 



4* Calculate heat flov by cxnduction 
(qc)* 



Ceilings 
Floor 
Windows 
Doors 
Total 



_Btu/hr 
Btu/hr 

]Btu/hr 
Stu/hr 

"Btu/hr 



5* Calculate heat flow by infiltration 
(qi)* 



Air exchange in 

each roan 
qi each room 
qp. total 



ft^/hr 
"Btu/hr 
"BbVhr 



6* Calculate total heat f lopw fron 
building* 



qc 

qi 



Tbtal 



Btu/hr 
]Btu/hr 
BbVhr 



7* Estimate seasonal heating load (q^), 
Follow procedures in manual* 

- Estimate seasonal heat loss* 



= q X D X 24 
^ t 



9s = 



Btu/seascn 



- Estimate quantil^ of fuel required 
per season* 



E-9s r 

E = ^ 
E = _ 
E - 



■1 



? X V 
cu* ft* gas 



gal* fuel oil 



kwh 



8* Oonpare energy-saving practices* 

Find difference in seasonal heat 
load without energy^fficient 
practices and with certain energy- 
efficient practices* 



- Estimate load 
without 

- EstirtBte load 
with 

- Oarpare fuel 
required: 

- without 

- with 



Btu/season 



Btu/season 



_kwh/season 
"hwh/season 
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D. HERT FLOH CXICUtAIlONS 
fbrm for Probleni Nb. 4 in Wozidboofc 



Owrall HMt Ttansfer OoefficignU (U) Dftsign I^pperatures 

Oeilin9*n)of ocuto 8 tu/hr*ft^*F Outside tamp 

Floor s 8 tu/hr^ft^*T ~* 
SUk m § tq/hr^f t 

Dpors fttiVhr^ft^^^F 



Trarupiission Surface Tenp Oonductioh Infiltratioii infiltration 

Elding ODeffici«rft Area Differenoe Losses Air ibte losses 

Itoon Goninnent (0) (A) ^VV ^ = ExcJMinge^ (0^) » *018Q^( t) 



Dct^ Mils 
Ceiling^roof 
Floor 
Sl^ 
Itindms 
Doors 
TOTAL fOOM LOSS 



Dct^ Mils 
Oei ling-roof 
2 Floor 
Slab 

Doors 
TOTAL ROCH LOSS 



Dct^ walls 
Oeiling^roof 
3 Flow 
Slab 
Windows 
Doors 

TOTAL ROCH LOSS 



Ibtal Oonduction less 

O ^ Ibtal Infiltration Loss 



Ibtal Heat loss 




E, Estiitatijig Cooling Loads in Buildings 

(Ref, FRCVIDItXS FOR mBBGi WFlCmXX IN HOMES AND aWX BUIIDIII3S, Part Two, 
Pages 35-44) 



Ov€rvietf : 

Ihis lesson is to explain special 
adaptations for estinating cooling loads 
in buildings^ 

AXsOf procedures are given for calculat* 
ing heat gains in buildings and total 
cooling loads ^ 

Objectives : 

The student will be able to perf o cm 
as follows: 

1* Calculate heat gain ty buildings* 

2, Calculate cooling load* 

3* Qoifere energy^rsaving practix::es^ 

Ttools and Materials Needed: 

1* Special problem building* 

2* Cooling and heating load calculation 
nanuadf GRP 158, ASHRSE* 

Estimated Time : 

6 Hours* 



Tteadiing Strategies : 

1* Make reading assignnent prior to 
class* 

2* ExplsUn procedures given in manual* 

3* Have students work prcblents in 
student wxkbook* 

4* Have students work special problem 
for a given dwelling^ 

Eraluaticn t 

Check amswers to pcxbl€n» in student 
WEtkbook, pages 30, 31 and 32: 

1* Problan No^ 1, See Wsrk^ieet A. 

2* Problan No. 2, See V4brksheet 6* 

3* Evaluate student perfoc na nce on 
special problan^ 

Pollotf-Op and Reinforcement : 

1* Review problems in student vorkbook* 



3. 
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NORGHEET A* OOGUHG LOADS 
Answers to Problem Ho, 1 in Hbricbook 



Overall mat Twt— iart QpttficiapiU 



0»illii9-IM CdEoT04 lcu/hr-ft2.«F 
Floors itu/hr-ftT^ 

Doors Ojrfcu/tttr^t?**P 



Design TanaeratuiBS 
Inajde taiperature ' 75^ 
Outside tenperature 
Mean daily range 









Oav^ction (k088 


IkifiltCKtion 














9mibl« tnfii* fiqMtd 




Cooling 




Cboling 


Buildin9 


OotffieiMt 




Oooling toid traticn mil 


Cooling lead 


lead 


Cooling LOM 


1 lead 






Artt 


Pro tttWhr) Factor 






(Btu/hr) 


<Btu/hr) 




O.Otl 














Oei ling-roof 
















rXoor 






* 














225 


0 0 










1 Doort 




0 


£*fe 0 rt.. 












0.58 


15 












Window Of) 


0.58 


15 




























Wlndoif ( ) 






,M)r tj^^^ ^xir\S 3(0 










TOTAL 








1850 








0^081 


2(0 














Otiwy 


3W 












Floor 






* — 
















A A 
0 0 












A AO 














fHiidow ( ) 
















mnOm { \ 
















H&nlaw ( ) 
















yifwVu f 1 






280 


















0 






Dct* wftllt 


0*081 


4» 


746 










Gel liiig-' roof 


0*040 


500 


820 










Flew 






















0 










3 Odots 


0*49 


20 


^UJ^ 182 










Window (K> 


0*58 


30 














0*53 


15 


SM51^ 487 










Mlndow ( } 
















Uinte ( ) 
TdTKL 






jiaar'^^ ist'*^ 560 




0 
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WURK S H KLT B. COOLING 1£AD6 
Answers to Prcbleni Ho. 2 in VtoiMixxik 



Doors 0.ir%Whr^t3**r 





HMt 






conduct ion 




Ihfiltrmticn 




1t>tftl 


ItitaX 


tat ^^^^^^ 


TtMWissicn 






Siiwibit Ihfil* 




Smibl* 


Oooliitg 
IMd 


Sonsible 


OooUng 
Lo^ 








Oooliitg Loid tration 




Oooliitg Loftd 


Oooliitg Load 




tU) 


Aras 


ETO 


(atu/hr) UctO€ 


Ar«ft 




(Btu/hr) 


tatu/hr) 


(btu/hr) 


bet. 




330 
















Qidling-roof 




225 


31.0 














Floor 
























325 


0 


0 












1 Doors 




0 


li.6 


0 












WMon tH) 




IS 


17.0 


146 












Mindw (W 




IS 


56.0 


487 
































windbv t ) 




















TOTAL 








1.1 


360 


396 


16S0 





Oct. ««ns a«fifttOM 260 1$.6 393 

Oaili^roof M^l^Ool 300 31.0 373 

Floor - - - 

SUb - 225 0 0 

0.49 30 1«.6 1$3 



Window t ) - - - 

UindoN t ) - - - 

TOTKL 946 1*1 200 3« 0 42»^ 

&(t. %«lls jymOn 495 1«.6 ^1(01? 

o»iiiA9-Toor ^^0^ocn 500 31.0 j» 1,095^ 

Floor - - - 

SUb - - - 0 

3 [toors 0.49 30 1$.6 1«3 

Wifte (M) 0.5t 30 17.0 396 

it) O.Si 15 56.0 4t7 
( ) 



torn. 



TODIL OXUMC U3K> 



.ftur 3,t>*^i.i S60 616 0 
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WttgSOEEr C. OOOLZNG D0AD6 
Fom foe Probleni No* 3 in Wbckbook 



ft^grtl Hilt Ttiiiiton Cb»fficiinu m tmim 



HMt Oondkicticn (kott Ihfiltxaticn 0»^»ncy ibUl IbUl 

Tr««iMicn 3enftiblt Ihfit- Q^oMd Sensible Oooling Sensible Oooliiig 

■kiiUlinQ Gb*fflci«nt Oooling kwd tmifin Mill Oooling LomI ODoling IMl toad 

OBHM«t 4U) ATM EID IBtu/hrl Ftertor Am (Bt«/hr> (Btu/ltt> (Btu/hrl (Btu/hr) 



&Ct. IttllS 

Cklli|tg<Tt»f 

floor 

t Ooor* 
TOW. 



&ct. ittlls 
QeilutgTOof 
floor 
SU>b 

Mindcw I 1 



Ckiiln^iQof 

Floor 

SUb 

torn* 



F, Detacmining Cost Benefits of Usijig Ehergy^Saving Practices 

• (ttef , FRCVIDINS FOR WEBGt ^ICmCi IN HOMES im S^VV£L BUIIDINSS^ Part IVo^ 
Pages 45^7) 



Orerview : 

Ihis lessen is to e)(plaiii the benefit/ 
cost ratio and tell hw to ocnfiute it, 
Also^ ••payback period** and *'time to 
rocxup investment** are explained* 

Objectives : 

HhB student will be able to perform 
as &>llows: 

1* Calculate oost benefits and payback 
periods for a nutter of variables* 

Tools and Materials Needed : 

1* tSibles in rnanual* 

Estimated Tims: 




2 Hours* 

Teaching Strategies : 



1* Make reading assignment prior to 
class* 



2* Explain procedures given in nanual* 

3, Have students ansi^er questions in 
student workbook* 

4, Have students wrk problems in 
student workbook* 

Eraluaticn : 

1, Check answers to questions and 
problans^ pages 36 and 37^ ixi 
student workbook as follows: 

lb; 2a; 3b; 4b, 

Problarn No* 1^ 3*8 B/c* 

E^xsblem No* 2^ 2 years* 

Problan No, 3^ 2*35 years* 

FoUow^Ujp and Reinfoaxianent : 

1 Review questions and answers in 
student workbook. 



ERIC 
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Part Hireei 

SEIBCriNS AMj I^^STHUDG ENERGY-EEPICIEWT MKEEEIIAIS AND BQUIPMENT 



I. Detennining Which Measures Are the Most Efficient and Eooncmical 
A. What Site to Choose 

(Itef. PR0VIDIN3 FOR ENERGY EPFICIEMCY IN HCMES AND SMAU* BUIIDINGS, Part Three, 
Pages U-14) 



Orerview: 

Ihis lesson is to point out the 
advantages of carefully choosing a 
site by descrUdng factcors that affect 
energy ocnsuifition* 

Cbjectives : 

UtiB student will be able to per f orm 
as follows: 

1. Select a building site and 

orientation that is energy efficient. 

Tools and Materials Needed : 

1. Audiovisual. 

Estimated Tiine: 

1 Hour. 

Teaching Strategies: 

1. Assign reading prior to class. 

2. Discuss subject and shew 
audiovisual. 

3. Ha\^ students answer questions in 
student wrkbDOk. 

4. Conduct exercise in student 
wcrkbxk. 



Evaluation : 

1. Check answers to questions in 
student vorkbook, page 39, as 
follows 1 

If; 2a; 3-ld, 2a, 3b, 4c; 4-cl, 
c2, c3f b4, a5, b6, a?, d8; S-la, 
2b, 3c; 6f. 

2. Evaluate student perfoonance with 
exercises. 

FollotMJp and Reinforcement: 

1. Review questions and answers in 
student workbook. 
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B* ttiat Design to Use 

(Ref * PRCVmiNS FCR EMEnGY m^lCmtd m HCMES AM) SMAUi BUIIDItlSSf Part Three, 
Pages 14-23) 



Oracview : 

This lesson is to explain design 
factors affecting energy oonsurption. 

Cbjectives : 

Student will be able to perfcoa as 
follows: 

1* Decide uhat design features to use 
for enargy efficiency* 

Tools and Materials Ifeedsa : 

1* Ajdiwisual* 

2, £xan¥>les* 

Estimated Time : 

1 Hour, 

Teaching strategies : 

1* Assign reading prior to class. 

2, Discuss subject and shov exaft^les 
and audiwisual* 

3* Have students answer questions in 
student workbook. 

4, Assign exercise in student 
workbook. 



Evreduation : 

1. Check answers to questions in 
student wotkbock, page 40, as 
follows: 

Xa; 2b; 3abc; 4*Xa, 2b, 3c; 5a; 
6b; 7a; 8d; 9t>; 10-lc# 2b, 3d, 4a; 
11a; I2b; 13b; 14a; ISb; 16b, 

2* Evaluate student perfoonance 
with execcise. 

Follow^<Jp and Reinforcanent : 

1* Review questions and answers in 
student workbook* 



C. What Oonstruction Materials to Use 

(ttef . PBCVIDINQ FOR mSJd ^FFldBKX IN WtCS m> StVdI. BUHDINGS, Part Ttiree, 
Page 24) 



Orerview : 

IttLS lessen is to point out the relar 
tive values of different types of 
oonstruction naterials in sa\dng 
energy* 

Objectives t 

Studaits will be able to perform as 
follows: 

1. Select energy-efficient caistmctim 
naterials. 

Tools and Materials Meededt 

1. Table I. 

2. £>caff^Ie of ccnstructicn naterials. 
Estimated Tiire : 

1 acxBT. 

Tteadiing Strategies t 

1. Assign reading prior to class. 

2. Assign exercise. 

3. Discuss subject and show exanples 
of ccnstructicn material. 

4. Have students answer questions iii 
student vorXbcok and perform 
exercise. 



Evalmtijon : 

1. Chedc answers to questions in 
student workbook, page 45, as 
follows: 

If; 2b; 3a; 4a; 5a. 

2. Bval3iate student perfoacmsnce w.th 
exercise. 

FollowHJp and Reinfacognent: 

I. Peview questions and answers in 
student wcrkbocsk. 
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0. Vliat lype and Hw Mjch Insulation to Use 

• n^. PRVIDING FOR QtERG^ tFFICmKI^ IN HCMES AND SMAU. BUUOIMSS, Part Ihree, 
Paiges 24-34) 



Orervietf : 

This lesson is to describe different 
types of insulation and to reoamend 
the atDiflits needed in the various 
cliinabes fcac siergy efficiency. 

Objectives : 

the student vdll be able to perfocm 
as follows: 

1. Decide how much insulation to use 
in a buiMing. 

2. Decide type of insulation 
to use. 

Ttools and Materials Needed : 

1. Audiovisual. 

2. Table III. Revalues of Insulation. 

3. BKaT(>les of insulation. 
Estimated Time : 

1 Hcxtr. 



Teaching Stxategies: 

1. Assign reading prior to class. 

2. Assign exercise. 

3. Shm audiovisual and discuss 
subject. Show eo<anf>les. 

4. H!>ve students answer questions in 
stident woorfcbook. 

B;alaation: 

1, Check answers to qpestiais in 
student workbook, page 46, as 
follows: 

lb; 2a; 3c; 4c; 5e; 6d; 7abc; 8c; 
9c; 10a; 11c; 12b; 13a; 14a; 15b; 
16b; 17-_, , : 18ab. 

2. Evaluate student perfcecmance vdth 
eKercise. 

PollcniMJp and Reinfcccanent : 

1. Review questions and answers in 
student workbook. 

2. &icourage students to continue 
interest in insulation for energy 
efficiency. 
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E, Type Vapor Barrier to Use 

(Ref, PRCWIDING FOR ENEEGt EEFICIBNCY IN HOMES AND BUIIDINGS, Part Three, 

Pages 34-35) 



Orervietf ; 

This lesson is to acquaint the stident 
with tiie iioportancse of barriers and 
to describe types of vapor barriers. 

Cbjectives : 

Student will be able to perfonn tiie 
foUowing: 

1* Select the proper vapor barrier 
to use* 

Ttools and Materials Nfeeded : 

1* Ebcarples of vapor bainder iiaterials* 

Estijnatea Time : 

1/2 ifcur. 

^teaching Strategies : 

1* Assign reading prior to class* 

2* Assign exercise. 

3* Discuss subject and shot/ exaniples 
o£ vapcr barriers. 

4* Haive students answer questions in 
student workbook* 



&/aluaticn : 

1* Check answers to questions in 
stiJdent wc^idxxk, page 48, as 
follows: 

labor 2a; 3a* 

2. Evaluate student porformance with 
exercijse* 

Pollot^Up and Beinforcemeat : 

1* Besrisbf questions and answers in 
stuleiit workbock* 
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P# What 'Type and How Much Vfeatherstxipping and Caulking to Use 

• (Fef, PRCVIDIN3 FOR £MEK3y EFFICIENCY IN HCMES AND BUIIDIM3S, Part Hiree, 

Pages 35-40) 




Overview : 

Itiis lessen is to describe types and 
characteristics of caulking and 
weather stripping and hew they influence 
energy efficiency, 

Cbjectives ; 

Hie student will be able to perform 
as follows: 

1, Select the pcoper caulking and 
weather 3 tripping « 

Itaols and Materials Needed : 

1, Table V, Characteristics of Differait 
Types of Weather stripping* 

2, Table VI# Characteristics of 
Different Types of CauUcing, 

3< Exanples of weather stripping and 
caulking* 

Estimated Time: 



Teaching Strategies : 

1, Assign reading prior to class, 

2, Assign exercises, 

3* Discuss subject and shew examples* 

4, Have stiadents answer questions 
in student workbook, 

Evaluaticn: 

1, Check answers to questions in 
student workbook/ page 49, as 
^ollows: 

Ifaod; 2a; 3e; 4a; 5b; 6d; 7b* 

2, Evaluate stuSent perfonnance with 
exercise* 

Follow-up and Rainforcenient : 

1, Discuss questiens and answers in 
stuient workbook* 



1 Hour* 



• 



G, What TVpe of Windcws to Use 

(Ref, PBCVIDIN3 PGR ENERGY EFFICIENCY IN HCMES AND S^RU, BUHDINGS, Part lliree. 
Pages 41-46) 



O/erview : 

This lessen is to descrite types and 
characteristics of windows with regard 
to energy efficiency* 

Objectives: 

Die student vdll be able to perform 
as follows: 

1* Decide vduch types of vdndows are 
most energy efficiait, 

Ttools and Materieds tfeeded : 

1, Audiovisual, 

2, EKanples of windows* 
Estimated Time : 

1/2 Hour, 

Teaching Strategies : 

1, Assign, reading prior to class. 
Show audiovisual* 

2* Assign exercise* 

3* Discuss subject and point out 
examples* 

4* Have students answer questions in 
student WDr)cbo6k* 



Evaluation : 

1, Qiedc answers to questions in 
stulent workbock, page 50, as 
follows: 

le; 2a; 3bj 4b; 5abc; 6abc; 7b* 

2* Evaluate student perfonnance with 
exercise* 

Follcw-U^ and Reinforcement : 

1* Review questions and answers in 
student workbook* 



ERLC 
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H, What TVpe of Doors to Use 

(itef * PHCWIDING FOR ENERGY EFFICIENCY IN HCMES AND 31AIX BUIIDINGS, Part Tliree, 
Pages 46-48) 



Overview : 

This lesson is to describe types of 
(Soars and factors influencing energy 
efficiency* 

Objectives: 

Die student will be able to perform 
as follows: 

1* Decide type of doors that are most 
energy efficient* 

Tools and Materials Weeded : 

1* Audiovisual* 

2, Ex^^^{>les of doors* 
Etetiirated Tijne : 

1/2 Hour* 

TfeachiJig Strategies ; 

1* Assign reading prior to class* 

2* Assign exercise* 

3, Shew atdiovisual, discuss lesson 
and point out exan^les* 

4, Have students answer questions in 
student workbook* 



Evaluation : 

1. Check answers to questions in 
student warkbookf page 51^ as 
follows: 

labc; 2c; 3b. 

2, Evaluate student perfoonance with 
exercise. 

FOllow^Up and Reinforcement : 

1* Bevietf questions and answers iii 
student workbook. 



I. Vhat Type Of Heating Equipnent to Use 

(Ref. PIW1DIN3 FOR ENEHS^ EFFICIENCY IN HCMES AND SMAIL B0IIJDIt«3S, Part Three, 
Pages 49-56) 



Orerview: 

Uiis lesson is to descriJbe types of 
heating equipnent and give sane 
characteristics of each with regard 
to efficiency. 

Objectives ; 

The stxjdent will be able to perEacm 
as follows: 

1. Decide ^*iich type of heating 
equipnent is the nost energy 
efficient. 

Tools and Materials Needed : 

1. Audiovisual. 

2. ^canopies of heating units. 
Estimated TmB z 

1 HDur. 

Teaching Strategies ; 

1. Assign reading prior to class. 

2. Assign exercise. 

3. Shew auiiovisual, discuss subject 
and point oat exanples. 

4. Have students answer questions in 
student wcrkbock. 



Evaluaticn : 

1. Check answers to questions in 
student workbodlCf page 52, as 
follows: 

le, 2b; 3a; 4a; 5a; 6b; 7-13, 2b, 
3a, 4e, 5c; Sd; 9a; 10a. 

2. Evaluate student perfontance with 
exercise. 

Follow-up and Reinforcenent : 

1. Review questicns and answers in 
student workbook. 
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J* Vliat Type of Air Ocnditicnera to Use if Needed 

(Re£* PRCVIDIMS FCH QtOGY ESFIdENCy IN HQKES AND S^RIll BUIIDINGS, Part three, 
Rajffl 57-61) 



Orerview: 

lliis lesson is to discuss air cor^i^ 
tioning equiprait and the factors 
influencing energy efficiency. 

Objectives: 

Hie student will be able to perfotm 
as follows: 

1. Describe the types of air condi- 
tioning equipment, 

2, Decide v^hat efficiency rating is 
best, 

Ttools and Materials Needed : 

1, iVudiovisual* 

2, Examples of air conditioners and 
EER*s, 

Bstiinated Time: 

1/2 Hour, 



Teaching Strategies : 

1, Assign reading prior to class. 

2* Assign exercise. 

3, Show audicvisualf discuss subject 
and point out exairples* 

4* Haive studoits answer questions in 
student workbook. 

Evaluation: 

1* Chedc answers to questions in 
student workbook, page 53, as 
follofws: 

labc; 2abc; 3b; 4a; 5b; 6a; 7a* 

2, Evaluate student performance during 
exercise, 

PoUow^ and Rednfoprcement : 

1* Review questions and answers in 
student workbook. 



K* rtiat IVpe of Ventilatioi to Use 

(Itef, FROrtDIK? FOR QIEHG^ WFlCim:X IN HCMES AH) SWOIi BUIIDING5, Part Itiree, 
Pages 62-66) 



Orervietf : 

ItiLs lesson is to explain the need for 
proper ventilation aid hew it should 
be aocQR^ished. 

Objectives : 

Hie student will be able to perfcann 
as follows: 

1, Explain how proper ventilation is 
aocanplished. 

Tools and Materials Weedea : 

1, Audiovisual* 

2, Dcacpples of ventilation* 
Estiroated Time: 

1/2 Hour, 

Teaching Strategies : 

1, Assign reading prior to class. 

2* Assign exercise* 

3, Shov audiovisual and discuss 
subject* 

4* Have students answer questions in 
student mrkbock* 



Evaluation: 

1. Check answers to questions in 
student workboofc, page 54, as 
follows: 

lb; 2b; 3a; 4ab; 5d; 6ab; 7b; 8a; 
9c. 

2, Evaluate student perfortnance during 
exercise* 

Follow-gp and Reinforcement: 

1* Review questions and answers in 
student workbook* 
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L. Vtiat of Li^tij^g to Use 

<Ref. PROVIDING FOR ^JEBGf mpicmx^l IN HCUBS AND SMALL BUIIDINGS/ Part Ihree, 
67-68) 




Otfervifitf : 

this lessai is to explain how different 
types of li^Ui^g my affect energy 
efficiency. 

Objectives : 

Ihe student will be able to perform 
as follows: 

1. Select the most ^ficient lifting. 
Itaols and Materials Needed : 

1. Audiovisual. 

2. Exairples of lic^t bulbs. 
Estimated Time : 

1/2 Hcxir. 

Iteadiinq Strategies : 

1. Assign reading prior to class. 

2. Show audiovisual, discuss subject 
and shw exatples. 

3. Assign eocerL^^. 

4. Ibve students answsr questions in 
student wcrkbook. 



Evaluaticn : 

1. Check answers to questions in 
student MDrkbook, page 55# as 
follows: 

la; 2a; 3b. 

2. Evaluate student performance with 
exercise. 

Follciw-Ut> and Reinfoccenient : 

1. Review questions and answers in 
student workbook. 



H, ttiat Type o£ Water Heater to Use 

(Ref, FWVIDING FOR QdCy BFFICIEIJCT IN HCWES AND SfftlX BOHDINGS, Part Ttir^, 
Pages 70-71) 



Overvietf i 

This lessen is to explain hew energy 
can be saved efficient selection and 
ijse of viater heaters. 

Objectives: 

!Ihe sttxient will be able to perf om 
as follcws: 

1* Select the most efficient type and 
size of vdater heater* 

Tools and ^faterials Needed i 

1* Audiovisual* 

2. Ebcaitples. 

Estirtated Time! 

1/2 Hour. 

Teaching Strategies : 

1. Assign reaiing prior to class. 

2* Assign exercise. 



3* Shour audiovisual, discuss subject 
and point out exanples. 

4* Have students answer questions in 
student ucrkboGk* 

Evaluation : 

1* diedk ansvpexs to questions in 
student uorkboGk, page 56, as 
follows t 

la; 2b; 3a* 

2. Evaluate studoit perfonnance during 
exercise* 

Follow-t^ and Reinforcenient : 

1. BevieM questions and answers in 
student warWbooIc* 
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Wiat T^pe of Pljutting to Use 



(Itef. PRCVIDIN3 FOR EmCi EFPICIENCy IN HOMES AND SyiRLL BUIIi)INGB, Part Three, 
Pages 72*75) 



This lesson is to discuss factors 
inf luencing energy conservation in 
plutibing fixtures and appliances, 

Cbjectives : 

the student will be able to perform 
as follows: 

1* Select and use plumbing fixtures 
and appliances efficiently* 

Tools and Materials Needed : 

1* Audiosdsual* 

2. Exanples of energy savings in 
plumbing and appliances* 

Teariiing Strategies ; 

1* Assign reading prior to class* 

2« Assign ecercise* 



3* Show audiovisual, discuss subject 
and point out exarrples* 

4* H^rre students answer questions in 
student wcrkbodc* 

EValuaticn : 

1* Check answers to questions in 
student workbock, page 56, as 
follows: 

lb; 2a; 3b* 

2, Evaluate student perfconance with 
exercise* 

Follow-up and Reinforcanent : 

1. Review questions and answers in 
student workbodc* 



II. Installing Bnergy-Saving Materials 



A. 1. Ihstalling DnsuXation in the Cedling 

(Ref. PBCmDWG FOR ENERGY EPPICIENCV IN HCMES PND SMALL BUIIDINGS, Part Ohree, 
Pages 75^3) 



this lessen is to give pcooedures for 
jjistalling insulation in ceilings. 

Cbjectives : 

Die student will be able to perform 
as follows: 

1. Install insulation in ceilings 

Tools and Materials Need ed: 

1. Audijovisual. 

2. i^ulation batts or rolls. 

3. LDose-fill insulation. 

4. Rigid insulation. 

5. Staple gun. 

6. Measuring tape. 

7. mife. 

8. Models of ceiling cafistruc±ion. 
Estimated Time ; 

2 Hours. 



Teaching Strategies ; 

1. Assign reading prior to class. 

2. Show audiovisual and demonstrate 
procedures. 

3. Have students answer guesticns ir 
student workbook. 

4. Have students install insulation 

in a secticn of ceiling as directed 
in the manual. 

Byaluation : 

1. Check answers to questions in 
student workbook, page 57 , as 
follows: 

lb; 2c; 3b; 4c; 5e; 6a; 7b; 8a; 
9a; 10c; 11a; 12c; 13b; 14c; l5b; 
16a; 17b; 18c; 19a; 20a; 21a; 22 
(See Figure 4) . 

2. Evaluate sttdent perfonnance during 
exercise. 

Follow-Up and Reinfarcarvent t 

1. Review guesticns and answers in 
student workbook* 



ERIC 



44 




FIGURE 4 
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A. 2. Installing Insulation in the Floor 

(Bef . PBCWIDIN3 FOR QJERCT EFFICIENT IN HCMES AND SMAU- BUIIJDINGS, Part Three, 
Pages 83-85) 



This lesson is to give procedures fac 
installing .Jisulation in floors. 

Objectives : 

The student will be able to perfonn 
as follows: 

1. Install insulation in floors 
properly. 

Ttools and Materials Needed : 

1* Audiovisual. 

2. Insulation batts or rolls. 

3. Rigid insulation. 

4. Measuring tape. 

5. Staple gun. 

6. Steel wire oar mesh wire. 

7. wire cutters. 

8. Mcdels of floors ca: actual floors. 
Estimated Tinie : 

2 Hours. 



Teaching Strategies : 

1. Assign reading prior to class. 

2. Show audiovisual and danonstrate 
pxx:cdures. 

3. Have studQits answer questions in 
student workbook. 

4. Have students install insulation in 
a section of flooring as directed 
in the manual. 

Evaluation : 

1. Check answers to questions in 
student workbook, page 61, as 
follows; 

la; 2a; 3a; 4b; 5c; 6a; 7d; 8b; 
9 {See Figure 4). 

2. Evaluate student performance during 
exercise. 

FOl low-Op and Reinfarcanent : 

1. Review questions and answers in 
student workbook. 
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A, 3, Installing Bisolation in the Walls 

Otef, PROmiNG FOR mmCi efficiency in homes and small BUIIDINGS, Part Hiree, 




Ihis lessen is to give procedures for 
installing insulation in walls* 

Objectives : 

Umb studmt will be able to perfonn 
as follows: 

1* Install insulation in vails properly* 
Tools and Materials Needed : 

1, Audiovisual, 

2, Lcxjse-fill insulation* 

3* IhsulatiGn batts or rolls* 

4, Rigid insulation* 

5, Measuring tape* 
6* Staple gun* 

7, Blower for loose-fill* 

8, Models of walls or actual vjalls. 
Sstimated Time: 



Teaching Strategies : 

1, Assign reading prior to class* 

2, Show audiovisual and dencnstrate 
procedures* 

3* Have students answer <3Liestions in 
student workbook* 

4. Have students install insulation 
in a wall section as directed in 
nanual* 

Evaluation : 

1, Check answers to qiestions in 
student workbook, page 62, as 
follows: 

lb; 2f; 3a; 4a; 5c; 6a; 7c; 8b; 
9c; 10c; lib; 12a; 13a; 14a; 15 
(See Figure 4)* 

2, Evaluate student perfornance 
durii^ e%ercise, 

Follow^Jp and Reinforcement : 

1. Heview questions and answers in 
student workbodt* 



2 Hours* 



• 
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A. 4. Installing Insulatioi ii^ the Basanoit and Crawl Space 

(Ref . PROTIDING FC3R ENERGY EFFICIENCY IN HCMES AND SMRLL BUIIDINGS, Part Hiree, 
Pages 89-90) 



O/erview : 

Uiis lessen is to give procedures for 
installing irtsulation in crawl space. 

Objectives : 

Bie student will perform as follows: 

1. Install irtsulation in crawl space 
properly. 

Ttools and Materials Needed : 

1. Audiovisual. 

2. Batt or roll insulation. 

3. Staple gm. 

4. Measuring tape. 

5. I4iif e. 

6. Crawl space for exercise. 
Estimated Tiine : 

2 Hours. 



Teaching Strategies : 

1. Assign reading prior to class. 

2. show audiarisual and dotoistrate 
procedures. 

3. Have stu3€nts answer questions in 
student \rarkbook. 

4. Have students install insulation 
in a section of crawl space. 

Evaluation : 

1. Check answers to questions in 
student warkbook, page 64, as 
follows: 

Ic; 2a; 3b; 4b; 5b; 6a; 7a; 8a; 
9 (See Figure 4) . 

2. Evaluate student performance 
during exercise. 

FollcfrKJp and Beinforcgnent : 

1. Review questions and answers in 
student warkbodc. 
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B, BistalUng Vapor Barrier 

(Ftef . PRCVIDING FOR O^ERGY EFFICIENCY IN HCMES AND SM?\IL mJHJDINGS, Part Ihree, 
Pages 91-92) 




Ihis lessen is to give procedures for 
installing vapor barriers. 

Objectives : 

Ihe stLdent will be able to perform 
as follows: 

1, Install vapor barriers properly, 
Tools and Materials Needed: 

1, 4 mil polyethylene, 

2, Staple gun, 

3, Ttepe, 

4, i^iife* 

5* Measuring tape, 
6, Stud wall section, 
EstinBted Time : 
2 Hours, 

Teaching Strategies : 

1, Assign reading prior to class, 

2, Demonstrate procedures. 



3, Have sttdents answer questions in 
student workbook, 

4, Have students install vapor 
barrier in a wall section. 

Evaluation : 

1, Check answers to questions in 
stivient wcrkbooJc* page 65, as 
follov^: 

Id; 2 (See Figure 5); 3a; 4b; 5a; 
6b> 7d; 8a, 

2, Evaluate stuient perfonnance during 
exercise, 

Follow^p and Reinf orcanant : 

1, Reviafj questions and answers in 
student workbook. 



O 

ERIC 




FIGUPE 5 
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FIGURE 6 
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C# Installing Wteatherstripping and Caulking 

(Ref, PRCVIDING FOR ENERGY EFFICmo: IN HCMES AND SMALL BUIIDINGS, Part Three, 
Pages 93-97) 



Uiis lessm is to give procedures for 
installing vieatherstripping and 
caulking. 

Objectives : 

Hie student will be able to perform 
as follows: 

1* Install weatherstripping and 
caulking prqperly. 

Tools and Materials Needed : 

1. Audiovisual* 

2, Weatherstripping. 
3* Caulking. 

4# Caulking gun. 
5. Staple gun. 
6* Measuring tape. 

7, Screwdriver. 

8. Model for installing weatherstripping 
and caol^^Jjig. 

EstiJtated Time : 

2 Hours, 



Teaching Strategies : 

1# Assign reading prior to class. 

2, Show audiovisual and demonstrate 
procedures. 

3, Have stuSents answer questions in 
student workbook. 

4, Have students install weather^ 
stripping and caulking as directed 
in nonual. 

Evaluation : 

1, Chack answers to questions in 
student workbook, page 67, as 
follows: 

1-air infiltration? 2-windows and 
doer; 3a; 4a; 5e; 6a; 7c; 8b; 9a; 
10 (See Figure 6) * 

2, Evaluate student performance during 
exercise. 

Follow^^ and Tteinfoarcenent : 

1. Review questions and answers in 
studQit wurkbook. 
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D. Installing starm Windows and Doors 

(Fef • PRCVIDIN3 FOR ENEIGY EFFICIEMCT IN HOMES AND St^MJ, BUIIDINGS, Part Ihree, 
Pages 97--102) 



07ervi€w : 

Uiis lessen is to give procedures for 
installing stom windows and doers. 

Objectives: 

The student will be able to perfoon 
as follcws: 

1, Install storm windows and doors 
properly. 

Tools and Materials Needed: 

1« Audiovisual « 

2« Stcon windcws« 

3, Storm doors, 

4, Screwdriver, 

5, Measuring tape, 

6, Knife, 
Estimated Tiine : 
2 Hours, 

Teaching Strategies: 

1, Assign reading prior to class, 

2, Shew audiovisual and demistrate 
procedure. 



3, Have students answer questions in 
student workbook, 

4, Have students install a stoon 
window or a starm door. 

Evaluation : 

1, Check answers to questions in 
student workbook, page 68, as 
follows: 

la; 2e; 3a; 4d; 5b; 6c; 7b; 8a; 
9C7 10a; lib; 12b; 13b, 

2, Evaluate student perfconnance during 
exercise, 

FollohK.^ and Reinforcanent: 

1, Review questions and answers in 
student wDrkbook, 
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Ill* Siproving Efficiency of Bguipnent 

{Ref . PRCVIDDC PQR ENEICy EEFICIEICY IN HCMES AND SMALL BUHJDINGS, Part Three, 
Pages 103-lU) 



This lesson is to describe methods of 
incroving efficiency q£ systems and 
equxptient* 

Objectives : 

Ihe student will be able to perfam 
as follows: 

1, Inirove efficiency of systenis and 
equipment* 

Ttools and Materieds Needed : 

1* Audiovisual* 

Estimated Time : 

2 Hours* 

Teaching Strategies : 

U Assign reading prior to class* 

2* Show audicvisual* 

3* Discuss system and demonstrate 
procedures* 



4, Have students answer questions and 
perfonn exercise in stutoit woarJc- 
bcok. 

Evaluation : 

1, Check answers to questions in 
student mrlcbook, page 70, as 
f oUcws : 

le? 2a; 3b; 4a; 5c; 6d; 7e; 8a; 
9c; lOd; 11a; 12a; 13a; 14a; 15b; 
16a* 

2, Evaluate perfarnence of stiadents 
with exercise. 

FoUoftiK^ and Reinforcanent : 

1, Pevia^ questions and answers in 
student workbook. 



